Riometer Records of 30 MHz Cosmic Noise at Syowa Station, Antarctica 1969 by オタ ヤスサダ & Yasusada OTA
Riometer Records of 30 MHz Cosmic Noise 




(Radio Research Laboratories, Kokubunji, Tokyo) 
Observation of 30 MHz cosmic noise at Syowa Station, Antarctica has been carried out since February 1966. 
A standard riometer ( relative ionospheric opacity meter) has been used for absorption in the ionosphere, i. e. 
measurement of cosmic radio noise in regular emission. 
This report has been prepared in order to make the data available to the ionospheric physicists. The records 
cover the period from January 1 to December 31, 1969 and are deposited at the Radio Research Laboratories. 
Enquiries about the contents of this report should be addressed to 
1. Location 
Radio Research Laboratories 





Latitude Longitude Latitude Longitude 
69·oo·s 39· 35'E 69.6·s 77.l'E 
2. Observers 
Mr, Kaoru ISHIZAWA (Radio Research Laboratories) (January 1969) 
Mr. Yasusada OTA (Radio Research Laboratories) (February-December 1969) 
3. Method of measurement 
Cosmic radio noise at 30 MHz was recorded at Syowa Station by a standard riometer, connected to a 
vertically directed five-element Yagi antenna. The antenna was designed to match the 50 ohm coaxial transmission 
line. The riometer bandwidth was 3. 5kHz in this measurement. 
The noise power output received was recorded on a pen recorder, which was gr�duated in hours and cali­
brated in level once a day.The standard noise power is introduced into the receiver, and the level value is inserted at 
intervals of 2dB between OdB and 8 dB. 
The time scale on recording paper is indicated by meridian time at Long. 45 • E ( 45 E. M. T.) or U. T. + 3 
hours. 
--1-
4. Outline of the results 
Since the absorption values are read in the sidereal time shift four minutes per day in the scaling of the cosmic 
noise absorption data in local time, the phase of the sidereal-time variation for the cosmic noise absorption in the sum­
mer becomes just opposite to that in the winter. 
The range of the daily variation and the average for the cosmic noise absorption during the summer (December. 
January) at Syowa Station are smaller than those during the winter (June-July), because the time of maximum ab­
sorption for the sidereal-time variation during the summer coincides with the local time zone for the daily maximum 
ionospheric absorption. 
The riometer absorption data in the table show an intensity at each local hour. All hourly values in the table 
are written in two-digit percentage, where the full scale on the chart of the riometer record is counted as 100 %, and 
capital "C" denotes missing data. Mark"*" in the table represents change of the antenna and/ or the cable. 
The figure shows the relation between expressions in percentage and in decibels. 
PERCENTAGE 
100 90 00 70 60 50 40 30 20 10 0 
I I I I I I I I I 
I I I I I I I I . I" I 111 
0 -I -2 -3 -4 -5 -6-7-10'20 
DECIBELS 
-2 
RIOMETER DAILY DATA 
HOURLY TWO-DIGIT VALUES SYOWA STATION 
DAY 45
°
EAST MERIDIAN TIME IN HOURS FREQUENCY 30MHz JANUARY 1969 
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
1 25 24 26 26 29 29 31 34 34 35 36 36 37 36 31 28 25 24 22 22 22 23 23 24 
2 25 27 27 29 31 32 33 33 29 35 36 37 37 35 34 30 27 25 23 22 21 21 22 24 
3 26 27 29 31 32 32 32 32 31 33 34 33 32 32 30 29 26 24 23 22 22 22 23 24 
4 25 27 29 30 31 32 32 32 32 34 35 35 35 34 32 29 25 23 21 21 21 22 23 24 
5 26 27 29 30 31 33 33 33 33 34 37 35 35 34 31 29 25 23 22 21 21 22 23 24 
6 26 28 29 31 32 32 32 32 33 34 34 35 35 34 31 28 25 23 21 21 21 22 23 24 
7 26 27 29 31 32 32 31 30 28 31 34 35 34 33 31 26 22 21 20 21 21 23 23 24 
8 26 28 30 32 33 32 33 34 35 36 36 36 34 33 31 28 25 23 22 21 20 23 24 25 
9 25 27 29 30 32 32 32 34 35 35 36 36 36 34 31 27 25 23 22 21 21 22 23 25 
10 25 27 29 30 32 33 33 34 35 35 36 36 36 34 31 28 25 23 21 21 22 23 23 25 
11 27 29 30 31 33 33 34 34 35 36 36 36 35 33 30 27 25 23 21 21 21 22 24 25 
12 27 28 29 31 32 32 34 34 34 35 35 36 35 33 29 27 24 23 21 21 21 22 23 25 
13 27 28 30 31 33 33 34 34 35 36 37 37 36 34 31 27 24 22 21 22 22 23 23 25 
14 27 28 29 26 31 32 34 35 35 33 34 33 33 32 28 23 21 20 20 21 21 22 23 24 
15 26 26 26 31 30 32 33 34 34 36 36 37 35 33 30 26 24 21 20 21 21 22 22 21 
16 23 25 28 28 31 29 33 33 32 33 36 37 34 32 29 26 24 21 21 21 20 22 24 25 
17 27 29 30 25 31 28 32 30 35 33 35 36 35 25 25 23 20 17 19 19 21 23 24 23 
18 24 26 27 25 28 33 31 33 26 30 27 26 28 24 27 21 19 20 19 19 21 22 22 21 
19 25 24 28 31 22 22 31 30 30 33 33 33 33 25 24 23 22 17 19 20 20 22 23 25 
20 24 27 29 30 31 23 29 28 31 33 36 35 33 31 27 24 23 20 20 19 21 22 23 25 
21 23 25 29 30 28 27 28 34 35 36 35 34 33 31 26 24 22 21 21 21 21 23 24 26 
22 28 29 31 33 33 34 33 34 35 36 37 36 36 34 24 23 21 21 22 22 22 23 25 26 
23 30 29 31 32 33 34 34 36 36 36 35 35 35 32 29 25 22 21 22 23 20 21 22 26 
24 27 28 30 32 34 34 34 35 36 36 37 34 34 31 27 24 21 20 11 17 19 19 22 24 
25 25 26 28 30 25 31 31 31 34 34 36 34 31 27 25 22 22 20 20 21 21 22 23 24 
26 25 27 30 24 21 30 32 33 34 36 36 37 36 34 34 32 23 22 21 18 21 23 24 26 
27 25 29 29 31 31 32 34 35 31 33 35 31 29 26 24 20 20 17 19 21 22 23 23 25 
28 28 28 28 31 27 29 31 35 36 27 28 27 34 31 27 25 23 22 22 22 24 25 27 29 
29 29 30 31 32 33 34 35 35 36 36 37 36 35 32 27 25 23 22 21 21 22 23 25 27 
30 29 31 32 30 33 34 35 36 34 36 37 36 34 30 24 23 22 22 22 22 23 24 26 28 
31 30 31 32 34 34 34 35 36 36 37 37 36 32 28 26 24 23 22 21 21 22 24 26 28 
RIOMETER DAILY DATA 
HOURLY TWO-DIGIT VALUES SYOWA STATION 
DAY 
0 
45 EAST MERIDIAN TIME IN HOURS FREQUENCY 30MHz FEBRUARY 1969 
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
1 29 31 32 33 35 36 36 37 38 39 39 39 36 33 29 26 24 23 23 23 24 25 27 29 
2 31 33 34 36 36 37 38 39 39 40 40 38 34 31 27 25 22 22 21 23 24 25 20 29 
3 31 33 35 35 36 36 37 38 38 36 40 29 30 27 24 25 24 22 19 23 24 25 25 28 
4 25 29 34 35 36 37 38 39 39 41 40 33 34 31 27 25 24 23 23 23 24 25 27 29 
5 30 32 29 35 35 36 38 35 39 38 37 37 34 30 26 24 23 23 23 23 24 26 28 30 
6 31 32 33 34 31 31 30 21 30 35 38 37 34 31 25 23 23 22 23 23 24 25 27 29 
7 31 32 32 33 35 37 37 38 39 39 39 36 32 30 25 22 21 21 23 23 24 26 27 27 
8 30 32 35 33 35 37 38 39 39 39 38 36 35 31 27 26 24 23 24 24 25 26 28 30 
9 31 33 35 35 35 36 38 40 41 41 40 38 35 31 27 25 24 23 24 24 25 26 29 30 
10 32 34 35 34 35 35 36 39 41 41 41 38 34 30 24 21 22 22 23 24 25 24 27 30 
11 32 29 33 36 37 33 35 38 38 36 24 24 32 30 27 24 22 23 24 25 25 27 28 30 
12 28 34 36 34 35 38 38 37 40 41 41 38 34 30 27 25 23 23 23 23 23 27 29 31 
13 32 35 34 28 33 29 36 36 37 38 35 34 30 23 21 23 23 23 23 20 22 25 27 32 
14 33 35 35 37 37 35 39 35 41 41 4-1 37 33 30 26 24 24 23 24 24 25 27 30 32 
15 33 33 34 34 37 38 39 29 35 40 39 37 33 30 25 21 22 23 23 24 26 26 29 31 
16 33 35 33 28 34 36 36 37 40 36 34 35 26 25 25 24 23 23 22 24 26 26 30 32 
17 34 35 37 38 38 39 38 40 41 41 38 36 32 28 26 23 22 23 23 23 25 26 28 32 
18 33 35 36 37 38 38 39 41 41 41 38 35 31 27 25 24 23 23 23 24 25 27 29 31 
19 34 35 37 38 39 39 39 36 37 39 37 34 31 27 25 24 23 22 26 25 25 26 29 32 
20 34 35 36 37 38 39 40 36 39 40 39 36 32 28 25 24 23 23 24 24 26 28 29 32 
21 34 35 36 36 35 39 39 40 41 39 34 34 31 27 25 23 23 23 24 25 26 28 31 32 
22 34 36 37 38 39 40 40 41 40 38 35 33 30 26 24 23 23 23 23 24 26 28 31 32 
23 34 35 37 38 38 38 39 40 39 39 32 29 31 28 25 23 21 22 23 22 24 27 30 32 
24 34 35 36 37 38 37 40 41 41 40 38 34 30 26 24 23 22 23 26 25 26 28 30 32 
25 34 35 36 37 37 33 37 40 40 39 36 33 29 C C 23 18 17 18 19 21 26 29 32 
26 34 35 37 37 37 35 34 30 33 35 34 C C C C C C C C C C C 29 32 
27 34 35 37 38 38 37 33 39 37 38 37 33 30 26 23 23 22 23 23 22 23 26 29 32 




































































































































































































































































RIOMETER DAILY DATA 



































































































































































































16 17 18 
22 23 24 
19 21 22 
23 25 25 
24 24 25 
22 22 24 
19 21 24 
23 24 24 
19 21 22 
23 24 22 
22 23 28 
16 22 24 
18 17 23 
21 22 24 
21 24 25 
20 22 25 
21 22 23 
22 22 22 
19 21 24 
22 23 23 
22 23 24 
20 21 22 
18 17 22 
21 22 23 
22 24 24 
22 24 25 
19 23 24 
21 23 25 
23 25 27 
23 27 29 
21 26 25 
22 24 25 
MARCH 
19 20 21 
25 27 29 
24 25 29 
26 27 30 
26 28 30 
24 27 29 
25 30 29 
24 27 29 
24 27 30 
25 27 30 
25 27 30 
26 29 31 
27 28 31 
26 29 31 
27 28 31 
26 29 30 
24 27 29 
26 27 29 
25 28 30 
26 28 29 
27 28 29 
24 26 30 
25 28 30 
26 27 29 
26 29 32 
28 29 31 
26 30 31 
29 30 32 
30 32 33 
30 32 35 
28 31 33 


































RIOMETER DAILY DATA 
HOURLY TWO-DIGIT VALUES SYOWA STATION 
DAY 45
° 
EAST MERIDIAN TIME IN HOURS FREQUENCY 30MHz APRIL 1969 
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
1 38 39 40 42 44 45 45 35 32 32 27 23 22 19 18 19 20 22 27 29 31 33 32 31 
2 35 31 39 39 44 46 46 41 39 34 29 25 22 21 21 21 22 22 22 29 31 33 34 32 
3 30 39 39 34 39 39 42 39 38 30 28 23 22 22 21 23 23 23 28 32 33 34 33 34 
4 35 36 38 38 35 39 40 31 33 30 26 25 21 19 19 21 13 15 20 27 33 35 38 39 
5 36 39 40 42 39 45 47 45 41 30 14 16 21 20 18 17 19 21 25 29 34 34 36 38 
6 38 37 39 36 39 42 43 36 36 32 29 26 18 21 23 24 25 27 29 33 35 37 38 40 
7 37 41 37 44 42 44 44 42 36 18 20 20 19 20 21 23 23 24 27 34 34 36 36 37 
8 40 39 41 44 37 40 41 39 39 34 30 27 25 25 25 25 C C 27 31 34 36 38 39 
9 39 41 42 45 47 49 47 43 31 28 27 25 23 23 23 23 23 25 32 33 35 36 37 34 
10 35 40 42 41 42 46 46 44 39 31 26 21 21 22 23 23 24 26 28 31 33 35 37 38 
11 39 41 42 44 45 45 45 43 38 33 29 18 19 20 20 17 14 22 25 29 31 33 35 37 
12 38 40 41 42 43 45 44 39 32 27 22 20 18 17 17 17 15 18 23 28 29 30 30 30 
13 30 30 28 28 31 29 31 19 10 6 3 6 7 10 10 10 6 6 13 19 21 23 25 27 
14 27 28 30 28 28 34 34 28 17 13 9 9 8 8 8 8 9 11 18 24 26 29 30 30 
15 30 30 35 36 36 37 36 31 20 17 14 14 6 12 13 8 9 14 21 27 30 32 33 34 
16 35 37 38 40 43 42 40 34 26 19 14 12 14 15 15 15 13 16 25 30 32 33 35 35 
17 28 35 39 23 29 34 42 37 30 23 18 16 17 15 13 16 20 23 28 31 32 34 35 35 
18 39 41 37 33 36 34 38 31 32 21 17 15 20 20 20 21 19 19 24 26 30 32 37 38 
19 39 39 39 39 40 40 43 41 36 31 27 25 23 22 23 23 24 26 30 32 34 36 37 39 
20 39 40 42 40 40 42 44 42 37 31 27 24 24 23 22 25 25 28 31 33 34 36 38 38 
21 38 40 41 29 39 42 43 40 35 31 27 24 2} 21 22 23 26 29 32 34 36 38 39 40 
22 42 43 44 44 44 45 45 41 36 31 29 26 25 24 23 2'3 22 27 32 34 36 38 39 41 
23 41 43 45 47 47 47 45 43 38 33 28 24 23 24 25 25 32 28 30 35 37 38 40 42 
24 43 44 45 47 47 45 41 41 35 22 21 25 24 24 24 25 27 30 33 35 37 38 40 41 
25 42 43 44 46 38 44 44 40 36 30 22 22 24 24 24 25 25 28 30 33 34 35 38 40 
26 42 40 41 42 43 40 39 37 34 30 27 24 23 22 23 24 25 26 28 31 33 34 35 36 
27 37 39 41 44 45 39 42 37 29 27 26 24 24 25 23 20 24 28 30 31 34 38 39 40 
28 42 40 42 43 44 44 42 37 32 25 20 24 16 23 23 25 28 30 33 35 36 38 39 40 
29 42 42 43 45 46 45 43 39 35 31 27 25 24 24 24 26 27 28 30 33 35 36 37 37 
30 37 41 39 39 37 43 31 27 27 23 19 18 20 17 19 21 26 27 33 35 37 39 39 40 
RIOMETER DAILY DATA 
HOURLY TWO-DIGIT VALUES SYOWA STATION 
DAY 45
° 
EAST MERIDIAN TIME IN HOURS FREQUENCY 30MHz MAY 1969 
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
1 37 34 37 40 38 39 41 34 26 26 22 13 13 14 21 24 27 25 31 32 31 36 39 41 
2 41 38 41 42 43 40 38 32 28 25 25 25 24 15 17 18c 25 27 29 31 34 35 36 37 
3 39 35 40 41 39 39 39 35 22 16 15 7 13 19 20 22 21 22 30 32 34 36 37 39 
4 36 40 39 39 41 41 39 35 29 27 25 24 23 23 23 23 26 28 28 27 33 35 36 38 
5 40 40 41 36 42 41 40 34 31 28 25 24 23 23 23 25 24 23 24 30 33 36 37 38 
6 40 37 39 34 42 42 39 28 23 19 11 17 20 21 22 24 26 24 26 30 31 37 39 40 
7 42 38 43 43 43 42 35 35 31 28 26 21 19 16 18 20 25 27 30 34 36 37 39 41 
8 43 45 46 47 47 43 40 34 31 27 26 25 25 25 25 26 29 31 34 36 37 39 40 42 
9 43 46 48 44 46 45 42 30 30 29 27 26 17 20 21 26 29 30 33 35 37 39 41 42 
10 44 46 42 46 45 44 39 30 24 24 25 23 20 21 25 26 25 29 32 35 37 38 39 40 
11 41 43 44 46 45 43 38 35 31 28 26 25 24 21 19 24 26 30 33 35 35 36 40 42 
12 44 45 45 45 45 42 39 35 32 29 27 25 23 23 24 26 27 30 33 35 37 39 39 40 
13 42 41 45 45 47 41 39 35 30 22 25 24 23 25 24 23 26 32 36 38 39 41 40 44 
14 44 46 33 41 44 28 37 32 31 19 18 19 19 17 25 27 30 32 34 33 33 C C 36 
15 38 37 40 35 39 39 28 32 29 27 23 25 25 25 9 26 28 33 35 37 30 38 39 41 
16 33 41 44 45 30 41 29 29 15 23 12 19 17 20 12 25 12 14 19 27 36 39 40 41 
17 43 44 46 47 46 39 32 26 27 25 21 21 20 22 24 26 24 29 33 35 38 42 44 46 
18 45 39 39 39 20 44 34 31 29 24 17 21 24 18 16 17 20 25 25 34 36 40 41 43 
19 44 45 48 46 45 42 39 35 31 29 28 27 27 26 27 29 31 33 27 37 37 41 42 4-3 
20 44 43 48 47 47 38 37 34 31 24 18 18 22 21 23 28 29 31 34 34 36 38 39 40 
21 43 45 46 45 42 36 29 29 27 22 21 22 26 25 15 16 20 19 37 35 34 41 43 44 
22 44 45 45 49 43 41 39 27 29 29 29 29 27 25 25 26 23 33 35 35 41 43 45 45 
23 46 47 47 49 47 42 46 42 41 29 28 22 18 24 19 27 28 26 32 37 39 41 43 44 
24 46 47 47 47 45 42 38 34 29 20 26 25 26 26 27 29 33 33 39 39 41 41 43 45 
25 47 47 48 43 47 36 31 29 29 27 27 27 27 27 28 30 32 34 36 38 39 41 41 43 
26 45 46 48 47 46 42 37 33 31 29 28 28 28 29 30 31 31 33 37 39 41 43 45 46 
27 47 48 50 50 47 44 39 35 32 30 29 29 29 29 31 32 35 37 37 37 39 40 41 42 
28 44 46 47 49 46 42 37 34 31 25 25 26 19 24 24 27 29 32 37 39 40 40 41 44 
29 45 47 47 48 46 42 36 33 30 28 27 28 28 29 29 30 33 34 37 40 41 43 45 46 
30 47 47 47 43 44 43 39 34 30 29 29 29 26 25 27 32 31 34 C 40 41 41 43 45 
31 41 45 46 45 40 45 44 30 19 22 24 25 24 23 28 32 31 33 35 35 39 40 42 46 
RIOMETER DAILY DATA 
HOURLY T'l/0-JIGIT VALU:r:=S 3YOWA i3TATION 
DAY 45
° 
EABT MERIDIAN ·rnrn IN HOUR.3 FRB.,UENCY 30MHz JUNE 1969 
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
1 46 46 43 45 42 37 27 28 28 25 26 26 28 30 32 33 34 35 36 38 41 44 45 47 
2 48 50 50 49 46 41 36 25 27 26 24 20 16 20 22 27 30 30 34 38 39 43 44 45 
3 48 49 48 46 40 38 34 31 29 28 28 28 28 29 31 33 35 38 40 41 42 43 44 46 
4 48 48 45 45 41 38 34 29 28 28 28 21 20 24 28 31 33 34 35 38 41 43 45 46 
5 46 47 49 47 43 39 34 32 31 29 29 29 29 31 33 34 36 39 41 43 44 44 46 48 
6 49 50 50 48 44 40 36 31 30 29 28 29 29 31 33 35 37 40 41 42 44 44 45 48 
7 46 47 45 45 42 34 32 29 25 25 26 27 27 28 30 30 29 28 36 39 40 42 43 45 
8 46 47 46 44 37 33 29 27 27 26 26 26 28 29 31 33 36 39 41 41 39 39 40 41 
9 31 40 43 41 38 35 29 25 26 25 26 26 27 28 30 33 35 37 37 39 39 40 41 42 
10 44 44 44 42 39 36 27 26 28 25 19 22 24 22 22 27 34 34 37 39 42 44 45 46 
11 49 50 51 49 44 38 35 32 30 28 27 24 23 25 25 24 35 37 38 39 38 40 45 47 
12 48 49 47 45 41 32 26 26 29 25 12 21 15 22 27 25 31 32 38 39 42 44 44 49 
13 51 48 50 46 43 37 29 25 26 23 25 28 31 33 35 37 39 39 40 40 44 46 47 49 
14 52 53 52 45 40 35 29 24 18 23 23 24 20 19 28 33 38 30 41 42 45 47 48 50 
15 52 51 47 47 43 37 32 27 27 28 28 28 28 25 30 22 18 25 23 31 34 42 44 45 
16 47 48 49 46 42 35 29 26 25 22 21 25 25 17 30 35 32 40 43 42 37 45 48 48 
17 48 49 42 42 39 33 22 25 26 26 18 13 25 27 22 26 32 37 38 41 43 45 46 48 
18 49 51 48 45 38 35 32 29 28 28 29 30 30 31 33 35 37 39 41 43 C C C 49 
19 48 48 46 43 39 34 31 28 27 27 27 26 25 26 27 30 33 33 37 39 41 42 43 46 
20 47 49 47 45 39 32 31 29 22 18 25 29 11 17 21 28 25 36 35 37 39 41 43 47 
21 49 48 46 44 37 35 31 29 28 25 22 27 28 30 24 28 35 35 34 37 42 42 46 46 
22 49 49 46 43 38 33 30 28 27 26 27 27 28 29 31 35 37 38 41 43 44 46 48 50 
23 51 52 51 46 41 36 33 31 29 29 29 30 31 32 33 35 38 40 42 44 46 47 48 49 
24 49 48 43 42 37 32 22 25 27 21 22 21 21 25 29 � 31 35 41 36 44 46 45 47 
25 47 46 38 39 36 30 25 27 27 26 27 27 �5 25 28 33 37 36 37 41 41 45 49 51 
26 49 51 47 39 37 35 34 30 27 26 28 29 29 31 32 32 31 35 37 38 37 42 43 45 
27 46 45 43 40 36 32 Z2 23 24 25 25 23 27 30 33 34 34 34 37 39 37 42 46 48 
28 51 47 45 42 37 32 29 28 27 27 27 29 30 32 33 36 38 40 41 41 43 45 46 47 
29 47 46 43 39 35 31 28 26 26 26 26 27 27 27 29 33 35 37 37 39 41 43 45 46 




































































































































































































































































































































RIOMETER DAILY DATA 






















































































































































































































































































































































* 51 * 54 
* 53 * 55 
* 54 * 57 
*57 *59 
* 56 * 57 
*55 * 56 
* 54 * 55 
* 50 *52 
*52 * 54 
*49 * 52 
* 52 * 54 
*49 * 51 
*50 *54 
* 51 * 53 
1969 
21 22 23 
43 44 44 
43 45 46 
45 46 47 
44 46 47 
44 45 47 
43 45 46 
44 45 46 
44 46 47 
46 48 48 
45 46 48 
46 47 48 
43 45 46 
45 47 48 
42 44 44 
44 46 46 
45 46 47 
46 47 48 
* 57 * 59 *61 
* 57 * 59 *60 
* 59 *60 *61 
* 59 *62 *63 
*58 *59 *59 
*63 *59 *57 
*56 *57 *56 
*54 *54 *53 
*55 *56 *56 
* 53 * 51 * 50 
*55 *56 *56 
*53 *53 *52 
* 54 * 54 *53 















































*43 * 39 
*41 *37 
*42 *39 





* 38 *33 
*40 *28 










































































































































































































RIOMETER DAILY DATA 







































































































































































































































































































































































































* 57 * 57 
*58 *58 
* 53 * 55 
* 55 * 55 
*56 *56 
*56 * 55 
*57 * 58 
*56 *56 
* 55 * 55 
* 58 * 57 
*56 *56 
*56 *56 
* 55 * 55 
*61 * 55 
* 55 * 54 
* 53 * 52 
* 50 * 51 
* 53 *49 
* 52 * 51 











































RIOMETER DAILY DATA 
HOURLY TWO-DIGIT VALUES SYOWA STATION 
DAY 45
° 
EAST MERIDIAN TIME! IN HOURS FREQUENCY 30MHz SEPTEMBER 1969 
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
1 33 29 26 25 26 27 28 25 30 33 34 35 37 37 39 41 42 44 46 47 46 45 41 37 
2 33 30 28 27 27 27 27 29 29 30 31 33 35 36 38 41 42 43 44 46 46 45 41 37 
3 33 30 28 27 27 28 29 31 32 33 33 34 36 37 39 40 41 42 43 44 45 44 41 37 
4 33 30 28 27 27 27 27 27 31 33 35 35 36 37 38 39 39 41 42 42 42 41 38 35 
5 31 28 26 26 26 27 27 29 30 32 34 35 35 38 39 40 40 41 46 46 45 44 41 35 
6 31 29 27 22 25 27 28 25 25 26 20 33 34 38 38 28 36 37 39 42 45 43 40 35 
7 30 23 26 26 26 24 28 29 31 33 35 36 32 27 34 24 29 32 37 43 39 41 37 31 
8 27 22 19 22 25 24 20 15 27 32 26 26 25 20 29 35 34 41 43 44 42 43 40 36 
9 32 29 27 27 27 25 26 29 32 34 30 29 32 31 39 40 42 41 41 45 42 43 39 35 
10 32 28 25 25 23 26 27 23 28 33 35 36 37 38 39 41 42 45 46 45 42 43 39 35 
11 32 28 27 27 25 21 22 24 28 31 31 31 32 33 35 38 37 37 32 37 42 41 37 33 
12 30 28 27 26 24 26 28 29 27 24 29 31 .35 35 32 33 32 34 40 42 42 40 35 31 
13 28 26 26 25 25 25 27 28 31 32 33 35 37 35 35 39 37 41 42 42 43 41 37 33 
14 29 28 26 27 26 26 24 27 30 32 33 34 35 34 28 34 37 41 40 41 41 40 37 31 
15 26 25 25 24 26 27 29 28 30 33 27 31 35 37 38 39 41 42 45 46 44 40 37 33 
16 30 27 26 25 25 25 27 26 27 24 30 35 35 37 36 40 42 43 44 45 43 41 37 33 
17 31 28 27 27 27 27 29 31 33 34 36 36 37 38 40 39 42 44 46 45 44 42 39 34 
18 31 29 28 27 28 29 28 30 30 31 32 33 35 38 40 40 39 44 47 47 46 41 37 33 
19 28 27 25 27 22 27 27 25 28 22 30 36 38 38 37 40 42 42 43 43 41 40 36 32 
20 29 27 24 25 25 27 28 28 31 32 31 33 18 27 33 37 33 37 44 43 43 40 35 32 
21 29 28 27 27 26 26 28 29 31 31 33 36 36 37 35 36 41 43 44 45 43 40 36 33 
22 30 28 27 25 27 28 28 30 33 33 31 27 30 28 29 37 39 39 41 38 39 38 35 31 
23 29 28 27 28 28 29 30 31 33 35 35 35 36 37 39 39 41 42 43 43 41 39 36 31 
24 29 27 28 27 29 30 31 33 33 35 37 39 40 41 41 42 43 44 45 45 43 40 36 32 
25 29 28 27 27 27 28 28 25 29 35 29 32 36 35 37 37 40 42 42 43 43 37 36 33 
26 29 27 27 27 28 29 31 32 33 35 36 33 37 29 32 36 38 40 43 44 43 40 36 33 
27 30 29 28 28 29 30 31 33 35 36 36 39 39 40 40 41 44 46 47 45 44 40 36 33 
28 29 27 23 27 26 24 23 25 30 35 37 38 39 39 41 40 39 38 42 43 39 36 32 28 
29 26 19 24 25 18 24 23 22 15 26 31 25 15 14 29 36 38 37 37 41 38 34 31 28 





































































































































TIME IN HOURS 
05 06 07 08 
26 23 28 28 
16 25 28 29 
26 20 21 24 
25 28 30 31 
26 29 31 33 
20 26 23 27 
28 27 25 31 
29 31 31 32 
29 31 33 34 
29 26 26 29 
27 27 31 34 
15 24 31 33 
C C C C 
28 29 30 32 
29 31 32 33 
29 31 33 32 
28 32 33 35 
31 32 33 35 
27 29 32 34 
28 30 31 33 
29 31 33 35 
29 31 33 36 
27 29 31 30 
22 24 26 30 
27 30 32 32 
30 32 33 34 
30 31 32 31 
28 31 32 34 
28 31 30 33 
30 30 32 32 
29 31 30 33 
RIOMETER DAILY DATA 
HOURLY TWO-DIGIT VALUES 
FREQUENCY 
09 10 11 
29 19 23 
18 17 23 
26 29 32 
26 28 34 
33 32 35 
29 32 33 
33 28 27 
32 33 33 
35 35 33 
32 35 36 
30 31 34 
35 36 20 
C C C 
33 32 33 
33 30 30 
32 26 30 
36 37 37 
37 34 35 
35 37 35 
35 36 36 
36 36 37 
33 38 37 
29 29 29 
29 32 29 
25 26 29 
35 35 33 
33 34 35 
36 37 37 
35 35 36 
32 33 35 




































































































































































































19 20 21 
40 39 37 
44 38 35 
43 40 36 
41 39 35 
41 38 35 
41 36 34 
42 38 33 
42 39 35 
41 37 35 
39 38 34 
41 37 34 
38 34 32 
38 35 31 
40 36 33 
38 35 33 
40 36 32 
41 37 34 
36 34 31 
37 35 31 
C 34 31 
37 34 30 
32 31 27 
35 32 29 
37 32 29 
33 30 26 
36 33 30 
35 32 29 
35 31 28 
35 31 28 
34 31 28 


































RIOMETER DAILY DATA 
HOURLY TWO-DIGIT VALUES SYOWA STATION 
DAY 45
° 
EAST MERIDIAN TIME IN HOURS FREQUENCY 30MHz NOVEMBER 1969 
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
1 24 26 26 27 26 29 31 33 33 34 35 35 35 37 39 39 39 40 36 31 30 27 26 25 
2 26 26 26 27 24 27 30 32 33 33 34 34 34 30 30 15 3 4 3 5 5 7 11 14 
3 16 17 12 7 5 5 7 8 9 7 10 14 13 16 19 20 20 20 18 17 14 15 17 19 
4 19 21 20 17 17 19 19 20 22 24 25 27 28 28 28 29 29 29 28 25 23 22 21 22 
5 21 21 21 20 19 23 25 26 28 28 29 31 33 35 36 37 37 35 32 28 23 21 23 23 
6 23 23 23 22 24 25 27 29 31 31 30 32 34 37 39 39 38 36 33 30 27 25 24 23 
7 23 22 23 21 27 27 27 30 32 33 31 33 35 34 35 36 33 31 26 27 25 24 23 23 
8 22 22 21 21 23 25 25 26 28 30 27 29 32 33 34 35 35 35 31 27 24 22 22 23 
9 22 24 23 24 26 29 30 30 31 25 21 33 3� 29 35 38 36 33 33 31 28 25 24 24 
10 24 26 27 28 30 31 33 32 31 29 33 31 34 32 32 30 40 37 34 29 28 25 24 24 
11 22 23 21 25 28 29 31 34 35 33 34 36 35 39 41 36 36 35 33 31 27 26 25 25 
12 25 25 18 22 23 28 33 35 35 33 34 36 36 37 37 36 36 34 31 28 27 25 23 22 
13 24 25 24 26 27 27 31 33 35 35 36 36 37 37 38 37 38 37 31 30 27 25 24 23 
14 23 24 23 27 29 30 31 31 34 35 36 36 36 37 37 37 37 36 32 28 26 24 24 24 
15 24 25 26 27 29 30 31 31 32 32 33 33 34 35 36 36 36 34 29 26 24 23 22 22 
16 23 23 24 26 27 28 29 29 29 30 31 31 31 33 35 35 34 32 29 26 25 23 23 23 
17 24 24 25 25 27 27 30 31 31 31 32 32 33 34 35 35 34 32 29 26 24 23 23 23 
18 21 23 22 25 27 29 30 31 32 33 33 33 33 34 35 35 34 31 29 26 22 18 22 22 
19 22 23 24 25 26 27 30 31 30 26 31 31 32 33 35 35 34 32 28 26 24 23 23 21 
20 21 21 23 26 28 29 30 31 32 33 34 35 35 35 36 36 35 32 29 26 24 23 23 23 
21 23 23 25 26 29 31 32 33 33 34 34 35 35 36 37 36 35 33 30 27 24 24 25 25 
22 25 26 26 28 29 31 32 29 31 33 31 36 37 39 39 38 36 33 29 27 24 23 22 21 
23 22 23 25 27 28 31 32 33 34 35 35 35 36 37 35 37 36 33 30 27 25 24 23 23 
24 23 23 25 27 29 31 32 33 34 35 35 36 37 62 38 33 34 31 28 25 23 22 22 23 
25 23 24 24 25 28 29 32 32 33 34 35 35 36 37 38 37 32 31 28 26 23 23 23 23 
26 24 24 25 25 28 29 30 30 35 35 35 37 38 40 40 38 35 32 29 26 25 24 24 24 
27 26 27 28 30 32 34 34 34 33 26 36 34 38 36 36 35 33 30 29 26 25 24 23 24 
28 24 22 24 24 25 29 31 31 32 33 35 31 34 33 36 37 36 32 26 24 24 24 25 24 
29 21 21 24 24 28 30 31 33 35 36 34 28 33 36 37 33 35 29 26 24 24 23 19 23 
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RIOMETER DAILY DATA 
HOURLY TWO-DIGIT VALUES 
FREQUENCY 
09 10 11 
34 35 35 
34 34 34 
34 35 35 
36 37 38 
31 34 33 
21 30 31 
34 35 36 
35 36 36 
33 35 35 
33 33 34 
36 31 29 
34 34 35 
34 35 35 
33 34 35 
33 34 35 
35 36 30 
35 36 36 , 
33 34 34 
32 33 34 
32 33 34 
35 35 35 
33 34 29 
34 34 35 
35 36 37 
31 32 34 
35 35 30 
31 33 34 
34 35 37 
33 33 34 
30 32 33 




































































































































































































































20 21 22 
24 23 24 
22 22 23 
23 23 23 
21 23 23 
24 23 23 
21 22 23 
24 24 24 
24 24 24 
23 22 23 
24 23 24 
24 24 24 
23 23 23 
23 23 24 
23 22 23 
23 23 23 
21 23 24 
23 23 23 
22 22 23 
23 23 23 
23 23 23 
23 23 2, 
22 21 23 
22 23 23 
21 23 24 
22 23 23 
22 22 23 
23 23 20 
23 23 23 
22 23 23 
21 22 25 
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A. Cosmic noise level obscured or equipment malfunction 
4 : 12h oom ....., 1 4h 45m failure of equipment 
8 :  03h 30m - 1 6h 20m 
9 : 03h 20m ,._, 03h 40m 
15 : 04 h 40111 ,._, 14h 30m 
21 : 1 5h 5om ,._, 
22 : ' ,._, 01 h 20m 
15h t om - t 5h 20m equipment test 
15h 25m - cable change 
B. Disturbed days : 4th, 10th, 12th , 19th, 20th, 27th 
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A. Cosmic noise level obscured or equipment malfunction 
B. Disturbed days : 6th,  7th, 8th,  1 1th , 1 2th, 1 3th, 14th,  
19th, 20th, 22th, 29th, 30th 
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A. Cosmic noise level obscured or equipment malfunction 
13 : 04h oom - 13h 40m failure of equipment 
20 : 1 6h 20m ,.._ 19h 30m 
25 : 1 5h 25m - 15h 40m equipment tests 
B. Disturbed days : 1 st, 2nd, 3 rd,  1 1th, 12th, 24th, 25th 
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